Gene 1.2 protein of bacteriophage T7. Effect on deoxyribonucleotide pools.
The gene 1.2 protein of bacteriophage T7, a protein required for phage T7 growth on Escherichia coli optA1 strains, has been purified to apparent homogeneity and shown to restore DNA packaging activity of extracts prepared from E. coli optA1 cells infected with T7 gene 1.2 mutants (Myers, J. A., Beauchamp, B. B., White, J. H., and Richardson, C. C. (1987) J. Biol. Chem. 262, 5280-5287). After infection of E. coli optA1 by T7 gene 1.2 mutant phage, under conditions where phage DNA synthesis is blocked, the intracellular pools of dATP, dTTP, and dCTP increase 10-40-fold, similar to the increase observed in an infection with wild-type T7. However, the pool of dGTP remains unchanged in the mutant-infected cells as opposed to a 200-fold increase in the wild-type phage-infected cells. Uninfected E. coli optA+ strains contain severalfold higher levels of dGTP compared to E. coli optA1 cells. In agreement with this observation, dGTP can fully substitute for purified gene 1.2 protein in restoring DNA packaging activity to extracts prepared from E. coli optA1 cells infected with T7 gene 1.2 mutants. dGMP or polymers containing deoxyguanosine can also restore packaging activity while dGDP is considerably less effective. dATP, dTTP, dCTP, and ribonucleotides have no significant effect. The addition of dGTP or dGMP to packaging extracts restores DNA synthesis. Gene 1.2 protein elevates the level of dGTP in these packaging extracts and restores DNA synthesis, thus suggesting that depletion of a guanine deoxynucleotide pool in E. coli optA1 cells infected with T7 gene 1.2 mutants may account for the observed defects.